Simulation is a type of knowledge generation, more specifically simulation is model-based experiential knowledge generation. In simulation, a dynamic model (i.e., a model with timeindexable trajectory or structural behavior) is driven by a behavior generator under some experimental conditions to generate model behavior. Most simulations are geared to generate trajectory behavior. Structural simulation is one of the several possibilities yet to be fully explored in simulation (Oren 1987). Simulation differs from other model-based knowledge generations such as optimal, statistical, and inferential knowledge generations. Cognitive simulation, i.e., use of computers to simulate human cognitive abilities, has been one of the early application areas of simulation and is of special interest. As Simon (1962, 95) wrote: &dquo;... prior to World War II, there were no computers, in the modern sense, but there were a number of successful at-
Simulation is a type of knowledge generation, more specifically simulation is model-based experiential knowledge generation. In simulation, a dynamic model (i.e., a model with timeindexable trajectory or structural behavior) is driven by a behavior generator under some experimental conditions to generate model behavior. Most simulations are geared to generate trajectory behavior. Structural simulation is one of the several possibilities yet to be fully explored in simulation (Oren 1987) . Simulation differs from other model-based knowledge generations such as optimal, statistical, and inferential knowledge generations.
Cognitive simulation, i.e., use of computers to simulate human cognitive abilities, has been one of the early application areas of simulation and is of special interest. As Simon (1962, 95) wrote: &dquo;... prior to World War II, there were no computers, in the modern sense, but there were a number of successful attempts to construct teleological mechanismsanalog devices that simulated one aspect or another of an organism's adaptive behavior in relation to its environment.... Computer simulation had already begun to take definite form as a field of research by the time of the well known session on learning machines at the 1955 Western Joint Computer Conference, ..:'
Simulation, being a model-based activity, has strong ties with other scientific disciplines such as general system theories, cybernetics, and artificial intelligence (Oren 1984) . In recent years we have been witnessing the uprise and widespread use of artificial intelligence and its implications to simulation. Therefore, we started to have expert simulation systems, knowledge-based systems, and other artificial intelligence applications in simulation (Birtwistle 1985;  Elzas, Oren, and Zeigler 1986; Holmes 1985; Kerckhoffs, Vansteenkiste, and Zeigler 1986; Luker and Adelsberger 1986; Oren 1986, Oren and . This trend is very desirable and will definitely be good for the advancement of simulation and will make it a much more powerful decision-making tool for complex systems.
However, in our quest for excellence, what we ought to do is not necessarily bound by what we currently are able to do which in turn is not necessarily what we are used to doing.
It is a fact that most artificial intelligence systems are not &dquo;intel l i gentl' They are mostly advanced knowledge-processing systems. For those involved with numerical computations only, the symbolic processing ability of such systems may appear to be intelligent. However, symbolic processing has been around for a long time and is not necessarily &dquo;intelligencel' For example, compilers or compiler-compilers are not considered intelligent. Just as doing arithmetic is not considered intelligence, ability to find a derivative of an expression via symbolic processing is a computationally well-defined problem and is not intelligence. Ability to retrieve factual knowledge might be impressive, if done by humans, but database management is not intelligence, regardless of the size of the database. It is true that the less knowledgeable we are in a field, the more easily we are bewildered. In certain fields where normal programming style is procedural, non-procedural aspects of artificial intelligence programming may also be very impressive. In simulation, programming has been declarative and hence non-procedural for a long time. Activity approach in simulation is based on a series of rules. The fact that in a rule-based program, the inference engine can determine the order in which the rules should be executed is not sufficient to label this type of knowledge processing as intelligent. Otherwise, our bewilderment might be of the same calibre as of those who were referring to early computers as electronic brains. The aim is not to deny the achievements of artificial intelligence and associated technologies such as expert systems and knowledge-based systems. On the contrary, it seems that after the achievements accumulated until now, it is the right time to raise the standards and expectations in the artificial intelligence field. Otherwise, not only will we be misguiding the nonspecialists but also we may be obliged to use superlatives to describe our products. It is now realized, for example, that knowledge of most expert systems is shallow knowledge, and the term &dquo;intelligent expert systems&dquo; is already being used. We may similarly be obliged to use terms such as super-intelligent, hyper-intelligent, and ultra-intelligent systems. Where the term &dquo;system&dquo; may be replaced by &dquo;expert systems,&dquo; &dquo;knowledge-based systems,&dquo; &dquo;model-based systems&dquo; &dquo;frame-based systems&dquo; &dquo;objectbased systems;' or &dquo;actor-based systems.' [The term &dquo;ultraintelligent machine&dquo; has already been used by Good (1964)see Davis and Hersh (1986, 258).] Intelligence is a goal-directed and often adaptive knowledge processing ability. Intelligence of a system allows its knowledge processing elements to perform: (1) goal processing, including setting, selecting, sequencing, and modification of its goals; and (2) goal realization by knowledge processing including identification, creation, compilation, acquisition, and assimilation of task oriented new knowledge required for goal processing or for goal realization.
The term cognizant, which has the same root as the term cognitive, can be used to denote advanced knowledge processing. A cognizant system is a computer or a computer-embedded system which through its software has cognitive abilities such as: (1) knowledge processing abilities;
(2) asking and answering questions in a computer language or in a natural language including a spoken language; and (3) monitoring itself, its environment and its user. (A computer-embedded system is a system whose primary goal, which is not knowledge processing, can be realized or enhanced by the knowledge processing abilities of the computer(s) embedded in the system.)
Knowledge processing abilities include:
(1) Knowledge acquisition (building knowledge bases and learning) (2) Knowledge analysis (detection, location, interpretation, comparison, and evaluation of knowledge) (3) Knowledge transformation (re-ordering, re-scoping, and knowledge synthesis) (4) Knowledge generation (by experimental techniques including simulation, and by non-experimental techniques including inferencing) (5) Knowledge dissemination to users (humans or other knowledge processing systems) with or without explanation including self-explanation and meta-explanation.
Intelligent aspects of a cognizant system include:
(1) Goal-setting and goal-processing (2) Goal-directed knowledge processing including identification, creation, compilation, acquisition, and assimilation of task oriented knowledge or knowledge-processing knowledge required in a new (current or anticipated) situation. (3) Adapting to new situations (4) Improving performance. In cognizant simulation, modelling and simulation environment and/or simulation systems have cognitive abilities (Oren and Zeigler 1986). Regardless of which terminology we use, i.e., artificial intelligence in simulation, expert simulation systems, or cognizant simulation, an important era has begun for simulation, and we can expect to have tremendous advances in simulation environments and simulative design environments. A simulative design environment is a computer-aided design environment with embedded simulation abilities. In a cognizant simulative design environment both design and simulation environments can have cognizant abilities. I am honored to have the privilege of editing this first annual issue of SIMULATION dedicated to artificial intelligence and simulation. The response was overwhelming. Even though we have been very selective, we could not include all the accepted articles in one issue.
I would like to take this opportunity to express my thanks to the authors for their excellent contributions, the referees for their dedicated and high calibre help, and the managing editor of Simulation for the impeccable cooperation. Next year's special issue will be in June 1988, and I will also have the pleasure of editing that one. I would encourage our r readers to start thinking about submitting articles. To save time, please send your copies directly to SCS, P.O. Box 17900, San Diego, California 92117. (Please consult a recent issue of SIMU-LATION for Author Guidelines.)
